The spectral energy distribution, variability and evolution of the high-energy radiation from an M dwarf planet host is crucial in understanding the planet's atmospheric evolution and habitability and in interpreting the planet's spectrum. The star's extreme-UV (EUV), far-UV (FUV) and near-UV (NUV) emission can chemically modify, ionize, and erode the atmosphere over time. This makes determining the lifetime exposure of such planets to stellar UV radiation critical for both the evolution of a planet's atmosphere and our potential to characterize it. Using the early M star members of nearby young moving groups (YMGs), which sample critical ages in planet formation and evolution, we measure the GALEX NUV and FUV flux as a function of age. The median UV flux remains at a "saturated" level for a few hundred million years, analogous to that observed for X-ray emission. By the age of the Hyades Cluster (650 Myr), we measure a drop in UV flux by a factor of 2-3 followed by a steep drop from old (several Gyrs) field stars. This decline in activity beyond 300 Myr follows roughly t −1 . Despite 1 Based on observations made with the NASA Galaxy Evolution Explorer. GALEX was operated for NASA by the California Institute of Technology under NASA contract NAS5-98034.
Introduction
The conditions inside the circumstellar disks of M dwarfs provide a favorable environment for the formation of low-mass planets close to the star (Wu & Lithwick 2013) , as indicated by the ∼50% small planet occurrence rate around M dwarfs in the habitable zone (HZ; ≈0.1-0.4 AU; Bonfils et al. 2013; Kopparapu 2013; Dressing & Charbonneau 2014) . This implies that most of the planets in our galaxy, including those in the HZ, orbit M dwarfs as these low-mass stars make up 75% of the total stellar population (Bochanski et al. 2008) . In fact, M dwarfs are proposed (Tarter et al. 2007; Scalo et al. 2007 ) to be the most sought-after candidate planet-hosts as they are the most amenable to follow-up observations, including the first potentially habitable planets to be spectroscopically characterized, probably by JW ST transit transmission observations (Deming et al. 2009 ). In the next few years, many more planets will be identified around bright M stars by both ground-and space-based instruments including TESS, CARMENES, SPIROU and NGTS (Ricker et al. 2014; Quirrenbach et al. 2012; Delfosse et al. 2013; Wheatley et al. 2014, respectively) , for which the incident stellar high-energy spectrum will be critical to understanding the planets' atmospheres.
The EUV and FUV spectrum of the star dominates atmospheric photochemistry of planets by affecting composition, ionization, and stability (e.g., Kasting et al. 1993; Lichtenegger et al. 2010; Segura et al. 2010) , including the photodissociation of molecules important to surface habitability, e.g. H 2 O, CH 4 , and CO 2 . The UV increases the generation of surface-shielding hazes in reducing atmospheres (Zerkle et al. 2012 ) and ozone (O 3 ) in oxidizing atmospheres (Segura et al. 2003 (Segura et al. , 2005 , both of which can strongly affect the observed spectrum. Recently, Robinson et al. (2014) showed that Titan's high altitude haze affects its transit spectrum and severely limits the atmospheric depths which can probed by such data. Observations of exoplanet transit transmission spectroscopy (Bean et al. 2011; Kreidberg et al. 2014) are showing that hazes in planets around M dwarfs might in fact be quite common, probably generated by the star's UV. The ratio of the FUV to NUV flux can increase the detectability of biologically generated gases (Segura et al. 2005) , but may also lead to the formation of abiotic oxygen and ozone (Tian et al. 2014; Domagal-Goldman et al. 2014 ) producing a falsepositive biosignature for oxygenic photosynthesis. And the NUV flux can photodissociate diagnostic molecules such as sulfur dioxide (SO 2 ) and ammonia (NH 3 ).
The EUV stellar radiation (100-900Å) can be particularly damaging as it photoionizes, heats and inflates a planet's upper-atmosphere making it vulnerable to massloss (Koskinen et al. 2010) . Two aeronomical studies have explored the potential for massloss by applying a wide range of EUV emission. Lammer et al. (2007) conclude that the atmosphere of an unmagnetized telluric planet can be completely eroded in its first Gyr by high M dwarf activity levels and corresponding coronal mass ejections. On the other hand, Tian (2009) find that the atmosphere of a super-Earth is stable even around very active M dwarfs.
Direct observations of the EUV spectral range is currently impossible since the completion of the EUVE space mission and its obscuration due to interstellar neutral hydrogen. Estimating EUV fluxes from existing M dwarf model atmospheres is also not feasible because current models lack any prescription for the lowest density regions of the upper-atmosphere, namely the chromosphere, transition region and corona, causing severely under-predicted emission at all UV wavelengths (e.g. Woitke et al. 2011 and Figure 1 ).
Two empirical options remain: extrapolate to EUV wavelengths from either X-ray or UV observations. Lecavelier Des Etangs (2007) and Sanz-Forcada et al. (2011) estimate EUV fluxes in known, old, solar-type planet hosts using coronal models fits to X-ray spectra. The latter paper noted that the contribution to the EUV flux from the transition region is unknown because of the lack of FUV spectra. Since both the FUV and the EUV spectral ranges are filled by emission lines formed at upper-transition region and lower-coronal temperatures (e.g. as show for the Sun by Kretzschmar et al. 2009) , there is also promise to approaching the EUV predictions from the FUV . Interpolating between X-ray and FUV data for a given star is also an option, but as discussed in Section 4.1, it is problematic with the currently available data sets.
Photochemical models calculated for the atmospheres of all exoplanets, from Earths to Jupiters (e.g., Segura et al. 2010; Line et al. 2010; Kaltenegger et al. 2011; Hu et al. 2012; Kopparapu et al. 2012; Moses et al. 2013 ) require realistic input stellar fluxes, and are at the moment limited to using solar data in most cases (e.g. Fontenla et al. 2009 ). For M dwarfs, there exist very few UV spectra to use. Walkowicz et al. (2008) collected very low-resolution Hubble Space Telescope (HST) NUV data of 33 M dwarfs. More recently France et al. (2013) secured HST high-resolution FUV and NUV spectra of six old M dwarf planet hosts with a wide range of spectral types (M1-M6). These are providing valuable initial inputs to planetary photochemical models (Miguel & Kaltenegger 2014; Tian et al. 2014) , however, the full history of a planet's UV exposure is impossible to predict from a single observation.
It is critical to study stars spanning a wide range of ages with many stars at each age to help mitigate the effects of flaring from a single star and provide a more accurate mean level and range of UV activity for M stars at a given mass and age.
It is well-known that all types of stars are more active in their youth, with a progressive decline with age. The rate of decline in stellar X-ray emission was shown to vary with stellar mass, with M dwarfs remaining X-ray active (and rotating faster) much longer than FGK stars (Pizzolato et al. 2003; Preibisch & Feigelson 2005; Selsis et al. 2007 ). The Galaxy Evolution Explorer (GALEX) provides a new data set with which to study the broadband FUV and NUV emission from many more stars, and at much greater distances ( 100 pc) than previously possible (Findeisen & Hillenbrand 2010; Shkolnik et al. 2011) , including 65% of the known planet hosts . Here, we detail the UV evolution of early Ms, from 10's to 100's to 1000's of Myrs, sampling critical ages in planet formation and evolution (e.g., Mandell et al. 2007) , extending the work of Findeisen et al. (2011) for more massive stars to M dwarfs. This work represents the first results of the HAZMAT (HAbitable Zones and M dwarf Activity across Time) program, providing the empirical guidance needed to build new M dwarf upper-atmosphere models (Peacock, Barman & Shkolnik, in preparation) , to characterize of the full-UV spectrum, including the EUV and Lyman α, for the stars that are the most common planet hosts. These models will provide a grid of input spectra to planetary atmospheric photochemical models to study the impact of M dwarf UV evolution on planetary atmospheres, including constraining planet atmospheric evaporation which is completely dependent upon the stellar EUV fluxes.
The target stars in this study consist of the low-mass members of the nearby young moving groups (YMGs), which provide the most accurate stellar ages available for dispersed M stars. The YMGs are TW Hydra at 10 Myr, β Pic at 12 Myr, 1 Tuc-Hor at 40 Myr, AB Dor at 100 Myr, Ursa Major at 300 Myr, and the Hyades cluster at 650 Myr. Each star has been shown to be kinematically linked (using 3-D space velocities) to one of these YMGs (e.g., Torres et al. 2008; Shkolnik et al. 2011 Shkolnik et al. , 2012 Kraus et al. 2014) , and also exhibits independent youth indicators such as elevated stellar activity levels, low gravity, and possibly lithium absorption (e.g. Shkolnik et al. 2009 ). We complement the study with the old population of M stars within 10 pc, which has an average age of ∼5 Gyr.
GALEX NUV and FUV Photometry
The GALEX satellite was launched on April 28, 2003 and imaged approximately 3/4 of the sky simultaneously in two UV bands: FUV 1350-1750Å and NUV 1750-2750Å. For stars hotter than about 5250 K, the flux in the GALEX bandpasses is made up predominantly from continuum emission (Smith & Redenbaugh 2010) with additional flux provided by strong emission lines (C IV, C II, Si IV, He II) originating from the upper-atmosphere. Cooler stars have FUV and NUV fluxes strongly dominated by stellar activity (e.g. Robinson et al. 2005; Welsh et al. 2006; Pagano 2009 ), making GALEX an excellent tool with which to study stellar activity in low-mass stars lying within ∼150 pc (e.g. Findeisen & Hillenbrand 2010; Shkolnik et al. 2011) . The GALEX FUV bandpass does not include the chromospheric Lyman α line (1216Å), which Linsky et al. (2014) measure to be as bright as the entire 1200-3200Å spectrum of M dwarfs ), but direct observations of the Lyman α emission are very difficult due to interstellar hydrogen absorption and geocoronal emission. Linsky et al. (2013) showed that intrinsic Lyman α correlates with other emission lines, including C IV, which contributes ∼50% of the GALEX FUV flux (Robinson et al. 2005; Welsh et al. 2007 ).
In addition to a medium and a deep imaging survey (MIS, DIS), covering 1000 and 100 square degrees, respectively, the GALEX mission has produced an All-sky Imaging Survey (AIS), all of which is archived at the Barbara A. Mikulski Archive for Space Telescopes (MAST). The angular resolutions are 6.5
′′ and 5 ′′ in the FUV and NUV, respectively, across a 1.25
• field of view. The full description of the instrumental performance is presented by Morrissey et al. (2005) .
2 The fluxes and magnitudes averaged over the entire exposure were produced by the standard GALEX Data Analysis Pipeline (ver. 4.0) operated at the Caltech Science Operations Center (Morrissey et al. 2007) . The data presented in this paper made use of the sixth data release (GR6/7), which includes the three surveys plus publicly available data from Guest Investigator (GII) programs.
The GALEX pipeline performs aperture photometry using several sizes. We chose the "aper 7" which has a radius of 17.3
′′ . This relatively large aperture requires the least aperture correction (0.04 mags in both the in NUV and FUV bandpasses) 3 and encompasses the full range of possible PSFs, even near the edges of the images where the PSF is elongated. In order to exclude the severest edge effects, we limit our detections to those within 0.59
• from the center of the 1.25
• -wide image.
We cross-correlated the published early-M YMG members as of April 2014 and old field stars with masses ranging from ≈0.3-0.65M ⊙ with the GALEX archive using a 12 ′′ search radius (Figure 2 ) resulting in 215 observed stars. We exclude lower mass targets at this time because there are very few known in YMGs, and since such fully-convective stars have been shown to exhibit much more erratic flare activity (e.g. Reiners & Basri 2009) , it would be difficult to make statistical conclusions about the evolution of their stellar activity with so few. Kraus et al. (2014) showed that many of these young stars originally selected for their youth using high UV emission (e.g. Shkolnik et al. 2011; Rodriguez et al. 2011) are not biased towards only the high-activity stars, but rather the vast majority of all YMG members are indeed very active. For the old sample of stars within 10 pc that have very high proper motions, we conducted the search with proper-motion-corrected coordinates using the dates of the GALEX images. Fluxes are calculated from the reported flux densities using the effective wavelengths of 2267Å and 1516Å for the NUV and FUV bandpasses, respectively.
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Given that our sample is mostly within 50 pc, we do not include the effects of UV extinction as Findeisen et al. (2011) showed that the effects are insignificant even out to 250 pc.
Since not all of the stars have trigonometric parallaxes, nor are published bolometric corrections for M dwarfs precise, we analyze the UV fractional flux densities relative to the 2MASS J magnitude, i.e. F F U V /F J and F N U V /F J .
5 A comparison of fractional flux densities to stellar surface flux for those stars with parallaxes is shown in Figure 3 . Table 1 lists all of our targets observed by GALEX, their coordinates, published spectral types (SpTs), 2MASS J band magnitudes, and UV flux densities.
6 In the NUV, 95% the stars observed by GALEX were detected. In the FUV, 72% of Tuc-Hor members, 35% of the Hyades members, and 52% of the old stars were detected. For those not detected, we 4 These values are taken from Table 1 .1 of http://galexgi.gsfc.nasa.gov/docs/galex/Documents/ERO data description 2.htm. Morrissey et al. (2007) report slightly different values for effective wavelengths: 2315.7Å and 1538.6Å.
5 These flux densities are calculated using Janskys. In order to convert these ratios to quantities based in flux units of erg s −1 cm −2 , multiplicative factors of 10.98 and 13.41 can be applied to the F F UV /F J and F N UV /F J values, respectively. calculated 1-σ upper limits by determining the median flux error for a given exposure time for those stars that were detected. These are shown in Figure 4 . We identified the targets with known stellar companions within 17.3 ′′ , which may increase the observed flux either by having an active secondary or through the tidal spin-up of primary. It is evident that the TW Hydra Association (TWA; 10 Myr) is so far the best-surveyed YMG for companions (64% of our TWA sample are known binaries), and given that our knowledge of the other YMGs is not nearly as complete, we have chosen to include the known binaries in our analysis, with the assumption that the binary fraction in other moving groups is likely to be comparable to TWA's. Including the known binaries does not significantly affect the final conclusions of this paper.
Evolution of the Photospheric UV Emission
Commonly used M dwarf photospheric models have temperature structures that do not include rises characteristic of chromospheres, transition regions, or coronae and, therefore, the term "photospheric" (or "photosphere-only") is used here when referring to fluxes from such models. In order to test the evolution of the photosphere and its corresponding effects on the observed changes in UV flux with time, we calculated the photospheric flux using the PHOENIX stellar atmosphere models (Hauschildt et al. 1997; Short & Hauschildt 2005) convolved with the relevant NUV, FUV and J band normalized transmission curves. Figure 5 shows the evolution of the photospheric fractional flux density for a range of stellar masses (0.3, 0.4, 0.5, 0.6, and 0.7 M ⊙ ).
Using the stellar age and published SpT, we derive a T eff and mass using the Baraffe et al. (1998) models and measure the corresponding photospheric flux from the PHOENIX models for each star in our sample. In the NUV, the photospheric flux comprised < 5% of the observed flux in most stars, except for the oldest M dwarfs in which the photospheric contribution peaks at 40%. In the FUV, the photosphere is negligible, comprising only 0.005% or less of the observed flux. The ratios of the photospheric to observed flux densities as a function of T eff are shown in Figure 6 and as a function of age in Figure 7 . A trend with T eff in the FUV (left) plot of Figure 6 is evident, which is not seen in the NUV (right) plot. This difference is due to the steeper drop in photospheric FUV flux compared to the NUV with decreasing T eff . For all stars we subtract the photospheric contribution from the observed GALEX flux densities providing the excess emission, (F F U V /F J ) exc and (F N U V /F J ) exc , as a measure of pure upper-atmosphere activity.
By comparing the absolute J band magnitudes of the old sample (all of which have published trigonometric distances) to the model predictions, we find a mean absolute deviation of 0.4 mag, corresponding to a 31% uncertainty in model J-band flux density. Given that we are subtracting a relatively small value of fractional photospheric FUV and NUV flux from the observed flux, this uncertainty is not significant in the quantities reported.
Results

Correlations Between Stellar Activity Diagnostics
X-ray emission is ubiquitous among low-mass stars and is indicative of active stellar upper-atmospheres throughout their lifetimes, e.g. 94% of all K and M dwarfs within 6 pc exhibited detectable X-ray emission as observed by ROSAT 7 (Schmitt et al. 1995) . Fractional X-ray luminosities have also been shown to be "saturated" across a wide range of spectral types, Hα equivalent widths, and ages at the value of log(L X /L bol ) ∼ −3, with the bulk of the dispersion in both field and cluster samples between log(L X /L bol ) of -2 and -4 primarily due to variations in stellar rotation (Stauffer et al. 1997; Delfosse et al. 1998; Jackson et al. 2012 ).
Correlations among stellar activity indicators are useful in understanding the formation mechanisms of emission features, energy distributions in the stellar atmosphere, and to allow one activity diagnostic to act as a proxy for another. Should observations of X-ray, FUV and NUV fluxes correlate with the EUV, then more accurate EUV flux estimates can be obtained. At the moment, there are fewer than 10 M dwarfs (with a wide range of stellar masses) for which EUV data exist in the archives making the robust connection between EUV and X-ray and between EUV and FUV/NUV impossible for a wide range of stellar masses and ages. Interpolating between X-ray and FUV fluxes is yet another possible route, assuming the line formation mechanisms are the same in all three wavelength ranges and correlations are observed. Mitra-Kraev et al. (2005) observed 5 dMe stars (the classic flare stars AT Mic, AU Mic, EV Lac, UV Cet and YZ CMi) simultaneously in X-ray and UV wavelengths. They find a significant correlation from which they conclude that stellar chromospheres and coronae are both continuously heated by common impulsive energy release processes, at least for very active M dwarfs.
In order to compare X-ray and UV data, we cross-referenced the sample of YMG M stars against the ROSAT All-Sky Survey Bright Source Catalog and Faint Source Catalog (Voges et al. 1999 (Voges et al. , 2000 . Our query was limited to a search radius of 38 ′′ around the 2MASS coordinates, the 3σ positional error determined by Voges et al. (1999) . For the field sample, the search radius was increased to accommodate the very high proper motion stars. The empirically-calibrated X-ray flux (F X ) in erg s −1 cm −2 was calculated using the count-rate conversion equation of Schmitt et al. (1995) . Figure 8 shows a correlation between F F U V /F J and F N U V /F J across the wide range of fluxes with a correlation coefficient R=0.94. Comparing the F X /F J to (F F U V /F J ) exc and (F N U V /F J ) exc , significant correlations exist using the full range of fluxes (R = 0.85), which covers 3 orders of magnitude in X-ray and UV fluxes. As seen in Figure 9 , the correlation is primarily defined by two clusters: one group of low-emitters and one of high-emitters (roughly old and young stars, respectively). When focusing on only the strong and weak emitters, the correlations weaken (R = 0.36 and 0.18, respectively, for the NUV and R = 0.42 and 0.49 for the FUV). Results of the regression analyses are summarized in Table 2 . In almost all cases, the NUV and FUV observations were taken simultaneously by GALEX, but the ROSAT X-ray observations were collected years earlier. It is most likely that the nonsimultaneity of the observations contributes to the lack of a correlation due to the short-term flaring distribution and long-term activity cycles.
Intra-age Stellar Variability
We observe a span of 1-2 orders of magnitude in UV activity at each age as seen in Figure 10 . With the many more FUV upper limits in the Hyades and old field samples, it is likely that the full span of emission levels is even larger at these older ages. Some of this wide range in UV activity among the field stars is due to the uncertain stellar ages, from 1 to 10 Gyr. The large spread in measured rotation periods of M stars at both young and old ages (e.g. Irwin et al. 2011 and reference therein) must also contribute to the UV flux variation, although Pizzolato et al. (2003) showed that young stars with saturation-level Xray emission, do not follow the expected rotation-activity relation seen in older stars. Short transient events such as flares must also contribute. Welsh et al. (2007) observed such events in 3% of old field M dwarfs found in the the GALEX archive within a single 1500-s exposure, while HST UV spectra of a few old M dwarf planet hosts revealed a variety of flare activity, with variability amplitudes ranging from factors of 2 to 10 on timescales of 100 -1000 seconds . For young Ms, larger and more frequent flares are expected.
Activity Drop with Age
It has been well-established that the chromospheric activity and coronal emission of FGKM stars steadily decreases with age due to the reduced dynamo production of magnetic fields as the star spins down. Unlike the spin-down time scale for higher-mass stars (<1 Gyr; e.g. Skumanich 1972), the spin-down time-scales for field M dwarfs range from 1 to 10 Gyr, taking longer with decreasing stellar mass (Delfosse et al. 1998; Irwin et al. 2011) . The angular momentum evolution of early-Ms appears to be the most dramatic between 10 and 300 Myr old, increasing rotation rates until about 100 Myr and then starting a slow decline (Irwin et al. 2011; Kidder, Shkolnik & Skiff, in preparation) .
Using the relatively accurate ages of the YMG members, we map the evolution of the high FUV and NUV emission as a function of time. Figures 11 and 12 shows no significant evolution in both the FUV and NUV emission from 10 to a few hundred Myrs with a decline beginning by 650 Myr followed by a sharp drop by two orders of magnitude in the old sample. This is similar behavior to X-ray data (Preibisch & Feigelson 2005) . Güdel et al. (1997) showed a t −1.5 decline in X-ray luminosity for solar mass stars beyond 1 Gyr. A slower decrease of L X ∝ t −1 is predicted by Feigelson et al. (2004) for lower-mass stars, but they measured L X ∝ t −2 . With the few points they had, they could not rule out a shallower decline. We measure a drop in NUV and FUV fractional flux 8 to be proportional to t −0.84±0.09
and t −0.99±0.19 , respectively, for ages 200 Myr, with a decline in the fractional X-ray flux of our sample to be t −1.36±0.32 . (See Table 2 .) The consistency between the X-ray and the FUV implies that, at least qualitatively, we can draw similar conclusions for the EUV -i.e. a saturation level of emission until a few hundred millions of years and a reduction in flux with age afterward following roughly t −1 . The decline in the NUV is notably shallower.
Comparing the median excess fluxes of the youngest (TWA + β Pic) to the oldest stars reveals a drop in emission by factors of 65, 30, and 20 in the X-ray, FUV and NUV, respectively, 9 implying that the decline in flux with age may steepen with shorter wavelength. Claire et al. (2012) have shown a similar change with wavelength for a small sample of Sunlike stars. Interpolating between the X-ray and NUV results to assess the decline in EUV flux is limited to between ≈30 to ≈65 due to the very large scatter in activity levels at each age of the sample.
Summary
Using archived GALEX photometry, we analyzed the evolution of the FUV and NUV emission in early M stars. Our sample consisted of 215 stars at ages of 10, 12, 40, 100, 300 and 650 Myr, probing critical planet formation and evolution time scales. These stars are confirmed members of known YMGs, the Hyades cluster and the old field sample within 10 pc. Ninety-five percent of the targets observed by GALEX in the NUV were detected, while 184 of the stars observed in the FUV had a 68% detection rate.
We used current (i.e. photosphere-only) PHOENIX models to calculate the photospheric contribution to the two GALEX bandpasses and subtracted it from the observed quantities to study the evolution of the stellar activity originating from the chromosphere, transition region and corona. The main results from the analysis of the X-ray, FUV and NUV flux emitted from these M stars are:
• In most cases, the photospheric flux in the NUV bandpass contributes less than 5% of the total observed flux, except for the oldest M dwarfs, in which the photospheric contribution peaks at ∼40%. In the FUV, the photosphere contributes at most 0.005% of the observed flux.
• A range of 1 to 2 orders of magnitude in UV activity is observed at each age. Stellar rotation, unknown binarity, long-term activity cycles and short-term flaring all likely contribute to this wide range, highlighting the difficulty of extending single activity measurements of M dwarfs at UV or X-ray wavelengths to the EUV.
• The X-ray and UV fluxes correlate over a broad range of activity levels, defined by two groups: high and low emitters. Within each group there is only a weak correlation, likely due to the non-simultaneity of the UV and X-ray observations.
• Qualitatively, the FUV and NUV excess flux densities decay in a similar fashion to X-ray results, with a high saturation level from 10 Myr until a few hundred Myrs. By the age of the Hyades at 650 Myr, we measure a drop in excess flux, after which it plummets at the old ages of the field sample. Without these measurements at each individual age, a single power-law fit to just the TWA and oldest stars, as done by Stelzer et al. (2013) , underestimates the UV emission from M stars by a factor of 3-5 over many hundreds of Myrs.
• The median excess fractional fluxes at each age show a reduction in FUV and NUV by factors of 30 and 20, respectively, from young to old ages. Combining this with an observed drop in X-ray by a factor of 65 suggests that the median reduction in flux with age may steepen with shorter wavelength, and that the drop in EUV flux most likely falls in between.
The reported FUV and NUV fluxes provide the empirical guidance needed to build new M dwarf upper-atmosphere models (Peacock, Barman & Shkolnik, in preparation), to characterize of the full-UV spectra, including the EUV and Lyman α, for the stars that are the most common planet hosts. These models will provide a grid of input spectra to planetary atmospheric photochemical models to study the impact of M dwarf UV evolution on planetary atmospheres. Figure 8 , we predicted the FUV values for those with upper limits. The coefficients of the power-law fits to the three bandpasses are listed in Table 2 . 
